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with the absolute size of the bird, scnie flight-hindering 1elenlent not yet t he l e~n  contai~led, increases. T4'e might 
therefore ~ u t  the cluestion, whether equally rapid, and i 
(comparative;y) equally great contraction in a small bird. ~ 
In fact, too, it is chiefly the larger birds that present the 
phenomenon of scaring, a conditio~i in which, the body 1 
11ei1ig maintained at  the same height for a certain time, 1 
muscular ~vorlc is saveti by specla1 arrangements. It 
soaring be  an advantage, it must, in al;trnation with 
periods of active rise by mea r s  of rudder-like mechan-
~ s m ,be extensively ufilized for tke prol~iem of a Hying 
machine. '-

COLOR R E L X T I I ~ K S  O F  h IETALS 

In a paper on the color relations of col~per,  nici;el, 
cobalt, iron, manganrse, and cliromiun~, lately read he-
fore the Chemical Society, hIr. T .  lia!.ley records sorne 
remar!rahle relatio~is bet!veen solutiolis of these metals. 
It appears that iron, coi~alt ,  and copper forin a natural 
color group, for if solutions of their sulphates are ~nixetl 
togetlier i.1 the p r o ~ o r ~ i o n s  20 rar ts  of cop l~ t r ,  7 c f  of 
iron, anti 6 of cohalt, the resulting l ~ q u i ~ lis free fi.021 
color, hut is graj-, ant1 partially c.paque. It follo~vs from 
this tliat a mixt~ire cf an;$ two of thtse t.lements is com- 
plzmentary to the  thii-(I, if the above p r ~ p o r ~ i o n s  are main- 
tained. Thus  a solution of cobalt (:1111iii) is coniplement- 
ary to a mixture of iron and copper (1;luish green) ; a 
solut;on of iron iyel!o\v) to a misture of a~ l t lc o ~ l ~ t r  
cobalt (violtt) ; ant1 a solution of copper (1)lue) to a ~ n i s -  
ture of iron anti cobalt (retl), Eut, as  3Ir. Uaylty shows, 
a solution of copper is exactly coniplementarj. to the reti 
reflection from copptr, ant1 a poli3hetl 11l:ite of this inetal, 
viewetl through a so lu t~o~ iof copper salt of a ce~ ta in  
thicl;ness, is sliver-white. L l s  a fill-ther consecjuence, it 
folio\\-s tliat a inisture of iron (7 pnrts'i and cobalt (6  
paris) is ic!entical in color bzith a plate 31 copper. The  
resr~nt)laiice is so striliing tliat a sill-tr or ~ ~ l a t ~ r i u i n  vessel 
covereti to the proper depth with such a solution is indis- 
tinguisl~nble from copper. 

'l'hese is a curious fact ~.egartIiiig 11ic1;eI also n-orthj- of 
at tent~on. This  metal forins solutio~-is, which can be ex- 
actly simulated by a ~n i s tu re  of iron antl copper solu- 
tiolls ; but this mixture contains more iron than that 
which is co;nplenientary to cobalt. Kiciiel solutions are 
almost complementary to col~al t  solutions ; but they 
transmit an excess of very yellow 11glit. Now, the ato- 
mic weight oi nickel is neatly the mean of the atomic 
weight of iron ant1 copper ; but it is a little lower, that 
is, nearer to iron. There 1s thus a perfect analcgy be- 
tween the atomic \veiglits ant1 the color properties in this 
case. This analogy is tven more grneral, for hIr, Bayley 
states that in the case of irovl, col~nlt ,  and copper, tile 
mean wave length of the light absorhetl is proportional 
to the atomic weight. 'The specific chrolnatic polver of 
the ~neta ls  varies, being least for copper. T h e  specific 
chromat~c poiver increases with the affinity of the metal 
for oxygen. Clirsmium forms three k ~ n d s  of salts. Pink 
salts, itlentical in color \\it11 the col>alt salts ; blue salts, 
identical in color with copper salts;  and green salts, 
complementary to the red salts. 

Alanganese, in like manner, forms more than one ltind 
of salt .  T h e  recl salts of manganese are itlenticnl in 
color \\,it11 tlie cobalt salts, and with the retl cln-omium 
salts. T h e  salts of chromium and manganese, accordi~ig 
to the author, are miti1 difficulty artainal~le in n state of 
chromatic purity. H e  tl~inlts these properties of the 
nietals l iad  up to s9111e very interestiug consitlerations. 

Fleir, .\so IV,i~r:n-Pltooi: P.IPIGR.-X mixture is ~nncle of 
two-third.. ordinary paper pulp, and one-third asbestos. 
The whole is then steeped in a solution of common salt and 
alum, and after being made into paper is coated with 
an alcoholic solution of shellac. 

D E T E C l I O N  O F  STARCH-SUGAR MECHANI-
CALL\; hII\DD W I T H  COMMERCIAL CANE-  
SUGAR.;!. 

'BY P. C '~SA\I .~JOR.  
111 a previous col rmu~~icat ion  sarnesuhject,t read o ~ i t h e  

before the American Chemical Society at  ,lie lnteting of 
hiarch, 1880, I gave several processes for the detection cf 
ztarcll-sugar in commercial sugars.  One of thcse con- 
sisted in atlcling to the suspected sugar a cluantity of cold 
\T;ifer, sc~ne\\ ,hat  less than its on.n a eight, antl stirring 
the mixture for a few secortls. If statch-sugar is present, 
it will 11- seen i:i chalky specks. the shape of ~ ~ h i t e  

Ouite lattly a saml~le  cf vello~v rtf ired sugar was  given 
to ';lie which ~ u l ~ l ~ o ~ t dwas  to be a t l u l t e ~ t e d  by being 
~n i sed  with starch glucoze. By applying the testjust Inen- 
tionecl, there seemed to be left a few :mall chalky sl;eclts, 
which dissolred after standing a ~ii inute or two, making it 
very uncrt-tain whether any starch glucose was present. 
Upon :-epeateiily trying the same test the result was al- 
ways dcubtf111. 

I n.as then lead to treat the suspected sugar by a licjuitl 
capable of tlissolving sugar, I ~ u t  n-ithout any solvent action 
on srarcll-glucose. After many trials, I fount1 that  methy- 
lic alcohol of such density as to mark 50" by Gay-Lussac's 
alcoliometer ans\~;eretl the purposevery well, if pre~ious ly  
saturated with starch-sugar, as this solution tlissolves cane- 
sugar, either white or ytllon., very reatl~ly, but tloej n:,t 
tlissolve starch-glucose. 

hIethylic alcohol at  so', saturated n i th  starch-sugar, 
gives a solution of specific g r a ~ i t y  = 1.2j. roo c.c,  of 
~nethylic a!cohol at  50 dissol~-es 57 grms. of tlry starch- 
sugar, tlie volunle ot the solution being 133 c.c. A sclu-
t ~ c nof starch-suynr in ethylic alcohol does 1101 answer so 
well, btcause ctliylic alcohol does not dissolve so reatlily 
the gumn-iy mat t t rs  found in soft sugars, which are those 
generally chosen for atlulteration with glucose. 

T o  t t s t  the presence of starch-sugar in a conimerc;al 
cane-sugar, tlie suspectctl sugar sliould, in the  first place, 
be thorouglily tl~ic.tl, as otherwise any water present will 
\v?aken the alco1101, aud enal~le it to tlissolve niore starch- 
sugar. I t  slioultl then be stirred for about two minutes 
witli the saturated solu~icn  of s t~rc l l -sugar  in methylic 
alcol1ol. After this, tlie rzsitlue is aIlo\ved to settle, ant1 
the clear solution ~ ~ o u r e d  The  residue may then be  off. 
ivashed with a fresh quantity of the same solution. Af ter  
stirring again ant1 alloriring the residue to settle, there 
will remain, if any starch-sugar is present, a certain quan- 
ticy of chalky white speclts ,acco~npa~iied by a fine tleposit, 
formed by the starch-sugar present in power of fine grains. 
These finer pxiticles are never seen when water is used 
for detecting the presence of starch-sugar, as they dissolve 
in \vater very readily. I t  seelns probable that  by using 
this solution of st:ircli-sugar in weak methylic alcohoi, the 
starch-sugar in an  adulterateti sample coultl be estimated 
quantitatively by a p r o x s s  somewhat analogous to that  
of Payen for estimating cane-sugar. 

Not having hntl any occasion for such a process I have 
not deterniined experimentally the degree of approxima- 
tion obtainable in th,s way. 

T h e  nethylic solution of starch-sugar should he poured 
on a filter, after i: has dissolred all it can from a commer- 
cial sugar, aiitl the residue should be ~vnshec! out with the 
same solution, and t\~crytliiug poured 0x1 a \veigliecl filter. 
After all the licjuitl has run off, the filter and the residue 
m;ty he rap~tlly Lvashecl witli tlie strongest methylic alcohol 
fuuntl in conimerce, ~vh ich  tests 92% ' by Guy-Lussac's 
alcoliometer, ant1 which dissoli~es starch-sugar witli great 
cllffic~llty. 

By a dexterous use of this process it seems probable 
that very ap1Iroxi1n~te results niay be obtained, although 
what is said here is merely in the nature of a suggestion 
to those wlio mav have use for cluantitative results. -- ---- - - --. .- - .- -- -- -.-
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